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TITLE OF THE INVENTION 



AIRBAG 




^^/QroesrPeference to related application 

5/ This is a continuation-in-part application of patent applications Serial 

No.09/318,251 filed on May 25,1999 abandoned and s/r^^l No. 342,171 filed 
on Jxme 29, 1999. 



BACKGROUND OF THE INVENTION AND BLELATED ART STATEMENT 
10 The present invention relates to anyairbag for an airbag device 

installed in a conveyance including a vehicle and an aircraft and, more 
particularly, to an airbag where gas i^prevented from leaking from seams 
between panels. 



15 An vehicle airbag for an automobile, such as a driver's airbag, a front 

passenger's airbag, a rear passenger's airbag, and a side airbag, or an airbag 
for an aircraft, has a murahty of panels which are sewn together in a bag- 
hie configuratLon: 'fee'airb a g i s inf la t e d by gas su p phed from an inflat . or — 
An airbag which reqviires to retain its internal pressure for a long 

20 time is desired to extremely prevent gas leakage through seams. Such an 
airbag is for example a side airbag (of a curtain ty^e) for protecting a head of 
an occupant and a side airbag for coping with roU over. 

In order to prevent the gas leakage through the seams between the 
panels, as shown in Figs. 4a, 4b, sOicone tapes 4 are attached along 
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peripheries of panels l\ 2' to cover a seam 3' of the panels 1', 2\ 



/ attaclbfed 



he conventional airbag in Figs. 4a, 4b,^.the silicone tapes 4 must be 
to the both surfaces of the airbag, thereby increasing the man-hour 



and impairing the productivity. When high pressure gas is introduced into 
5 the airbag, there is a possibility of gas leakage through a clearance between 
the panels 1*, 2' as shown in an arrow (S in Fig. 4b. Therefore, the amount of 
gas to be supphed by the inflator nmst be increased in consideration of the 
amount of gas leakage, so the cap/acity of the inflator should be large. 

10 OBJECT AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide an airbag where gas is 
prevented from leaking at seams between panels and which has exceRent 
productivity. 

An airbag of the present invention has a first panel and a second 
15 panel, peripheral portions of which are connected to each other by sewing by 
yarn and bonding by elastic adhesive. 
^^^yi^^^ ^^^he e lastic adhe sive jiao prefer ably -^tnrgatiQn of more"tha«-^Q%. 
more preferably of 200 to 1000%. The elastic adhesive m^y-tTe one of 
sihcone adhesive, urethane adhesive, nitrilg.x«fe15er adhesive, and 
20 polysulfide adhesive. Silicon^'^RTV adhesive is preferable as the silicone 
adhesive , 

If the panel is coated with a sihcone coating for prevention of gas 
leakage through the panel, the elastic adhesive is preferably sihcone 
adhesive. If the panel is coated with an urethane coating, the elastic 



adhesive is preferably urethane adhesive. 

The airbag of the present invention has httle or no gas leakage, since 
the first panel and the second panel are not only sewn together but also 
bonded by the elastic adhesive along their peripheries. When the panels 
are sewn together after bonding the panels with the elastic adhesive, the 
panels are prevented from shpping to each other during the sewing operation, 
thus improving the sewing workabihty. The sewing yarns seaming the 
panels through the elastic adhesive are prevented by the elastic adhesive 
from coming into contact directly with gases from the inflator. 

The seams may include a first seam positioned outside and a second 
seam positioned inside, and sewing yarn for the second seam may be thinner 
than sewing yarn for the first seam. The sewing yarn for the second seam 
positioned inside is broken during the inflation of the airbag so as to 
partially absorb energy of gas pressure. This energy absorption reduces the 
impact appHed to the sewing yarn for the first seam positioned outside 
during the inflation of the airbag. 

The seam of the panels may be covered by elastic sealant, thereby 
preventing the gas leakage at the stitches. The sealant is preferably 
silicone or urethane sealant. If the panel is coated with silicone coating, the 
sealant is preferably silicone sealant. If the panel is coated with urethane 
coating, the sealant is preferably urethane sealant. 

The thickness of the elastic adhesive may be even or uneven. The 
elastic adhesive is preferable to have a larger thickness at a portion where a 
larger stress is apphes than another portion, whereby the elastic adhesive 




stretches according to the stress. 

The elastic adhesive may be adhered not only to the peripheral 
portions of the panels where they are sewn each other but also to the 
neighborhood thereof inside in the airbag , so that the elastic adhesive in the 
neighborhood peels and absorbs stress appUed thereto when the airbag is 
inflated. 

The elastic adhesive is preferable to be as flexible as possible so that 
the airbag becomes easy to be folded with a small bending resistance of the 
airbag whereby reduciag a packaging volume of the airbag. 

The elastic adhesive adhered to the airbag is preferable to be 



hardened rapidly in a oven with a short time/ The elastic adhesive is 
preferably of one-can type in this case. 

The elastic adhesive may be dqt<fed to the airbag, and each dot of the 
elastic adhesive may have a configuration like a column or a corn. The 
column or the corn of the elastic adhesive prevents air from remaining in the 
hardened elastic adhesive which^bonds the panels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. la is a perspective view showing an embodiment of an airbag 
according to the present invention, Fig. lb is an enlarged sectional view 
taken along a hne IB-IB of Fig. la. Fig. Ic is an enlarged sectional view of a 
part of the peripheries of the airbag when inflated; 

Fig. 2 is an enlarged sectional view of the part of the peripheries of 
the airbag when fully inflated; 



Fig, 3 is a sectional view of a part of the peripheries of an airbag 

according to another embodiments- 
Fig. 4a is a perspective view showing a conventional airbag, Fig. 4b is 

an enlarged view of a section taken along a line IVB-IVB of Fig. 4a; 

Fig. 5 is a side view of an airbag according to another embodiment; 
Fig. 6 is a perspective view of the airbag shown in Fig. 5 when 

inflated; and 

Fig. 7 is a sectional view taken along a line VTTA-VTTA of Fig. 6, Fig. 
7b is an enlarged view of a VIIB part of Fig. 7a, 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Hereinafter, embodiments of the present invention will be described 
with reference to the attached drawings. 

Fig. la is a perspective view showing an embodiment of an airbag 
according to the present invention, Fig. lb is an enlarged sectional view 
taken along a line IB-IB of Fig. la, Fig. Ic is a sectional view of the same part 
shown in Fig. lb when the airbag is inflated and deployed. 

Though an airbag 10 shown in Figs, la-lc is a side airbag for an 
automobile, it should be understood that the present invention is not limited 
thereto and may be apphed to automobile airbags for a driver's seat, a front 
passenger's seat, and a rear passenger's seat and also to an airbag for an 
aircraft. 

The airbag 10 has a first panel 1 and a second panel 2 which are 
sewn together along peripheries thereof. The peripheries of the first and 
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second panels 1, 2 are bonded by elastic adhesive 5 such as sihcone or 
urethane adhesive and sewn together by sewing yams 6 A, 6B. During the 
inflation of the airbag 10, as shown in Fig. Ic and Fig. 2, the elastic adhesive 
5 stretches following the panels 1, 2 which move apart from each other. The 
5 adhesive 5 stretches with being adhered to the panels 1,2, thereby 

preventing the gas leakage through a clearance between the panels 1,2. 

The elastic adhesive 5 is apphed along the peripheries of the panels 1, 
2 over a width W from 5 mm to 15 mm (as shown in Fig. lb) with an amoxmt 
Jl from O.Olg/cm^ to 0.05g/cm^ 

-3 10 The panels 1, 2 are preferably made of woven fabric of synthetic resin. 

" I The inner surfaces of the panels 1, 2 may be coated with a sihcone or 

t# urethane coating for filling. If the panel is coated with a silicone coating for 

prevention of gas leakage through the panel, the elastic adhesive is 
' I preferably silicone adhesive. If the panel is coated with an urethane coating, 

J j 15 the elastic adhesive is preferably urethane adhesive. When the elastic 

adhesive matches with the coating on the panel, the panels 1,2 are bonded 

strongly by the elastic adhesive. 

In this embodiment, the panels 1, 2 are sewn together along two 

stitching lines by two sewing yarns 6 A, 6B. The inner one of the stitching 
20 hnes is made with the sewing yarn 6A which is relatively thin to make a 

second seam and the outer one is made with the sewing yarn 6B which is 

relatively thick to make a first seam. 

According to the airbag which is sewn along the two stitching lines of the 
peripheries, as shown in Fig. 2, the relatively thin sewing yarn 6A composing 
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the inner stitching line is broken by the pressure of gas supphed from an 
inflator, thereby partially absorbing the energy of the gas pressure which is 
exerted on a connection of the panels 1, 2 in the stripping direction. 
Therefore, the impact exerted in such a direction as to break the first seam 
composed of the sewing yarn 6B can be reduced, thereby further securely 
preventing the gas leakage at the connection of the panels 1, 2. 

4^1^^^ The relatL\^ly-thin sewing yai*n 6A composmg the mner stitcKm^Bne 
prefierably has fineness about 210-420d (deniers) and the relajiv^ly thick 
sewing yam 6B composing the outer stitching line np€fferably has finesses 
about 840-1260d. The first seam by the sewkfg yam 6B is preferably 
located apart from the peripheral edge^^the panels 1, 2 by a distance about 
10-18 mm and the distance (d iii^F^g. lb) between the yarn 6B and the yarn 
6Ais preferably about 2-5 mm. 

The airbag 10 can be made by superposing the panels 1, 2 having a 
portion to be sewn to which the elastic adhesive 5 is applied and, after that, 
sewing up them with the sewing yams 6A, 6B. Since the panels 1, 2 are 
bonded to each other by the elastic adhesive 5, the panels 1, 2 are prevented 
from shpping to each other during the sewing, thereby improving the sewing 
workability. 

Though the two sewing yams are used to stitch the double seams in 
the airbag shown in Figs, la, lb, Ic, the sewing may be made by using only 
one sewing yarn. In this case, a sewing yam having fineness about 840- 
1260d is preferably used and a portion along and apart from the peripheral 
edges of the panels by a distance 10-20 mm is preferably stitched. 



As shown in Fig. 3, silicone or urethane sealant 7 may be applied to 
the peripheral edges of the panels 1, 2 to cover the stitching lines of the 
sewing yams 6A, 6B. Applying the sealant 7 prevents the gas leakage from 
the stitching. 

Figs. 5 through 7b show an airbag for protecting the head of £in 
occupant which is disposed along a roof- side member above an automobile 
door. This airbag 20 has two panels 21, 22 which are connected to each 
other by elastic adhesive 26 such as silicone or urethane adhesive and 
sewing yams 23, 24. The airbag 20 comprises a gas introducing portion 25 
to be disposed along an A pillar or a C pillar of the automobile. Gas from a 
gas generator is introduced into the airbag 20 through an opening 25a at a 
tip of the gas introducing portion 25. The sewing yarn 23 is stitched to 
connect the peripheral portions of the panels 21, 22 and the sewing yam 24 
is stitched to connect the middle portions of the panels 21, 22. The airbag 
20 expands from the roof side to an upper portion of the door so as to receive 
the head of the occupant. The airbag 20 is sewn together at the middle 
portions of the panels 21, 22 in order to restrain the thickness (T in Fig. 7a) 
of the inflated airbag 20 to a predetermined value. 

The form of sewing the panels 21, 22 along the peripheral portions of 
the panels 21, 22 is the same as that shown in Fig. lb, that is, the peripheral 
portions of the panels 21, 22 are bonded with the elastic adhesive 26 such as 
silicone or urethane adhesive and sewn up along two stitching hnes by 
sewing yams, but the illustration is omitted. One of the sewing yarns 
composing the inner stitching line is thinner than the other one of the sewing 
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yarns composing the outer stitching line. 

At the middle portions of the panels 21, 22, as shown in Fig. 7b, the 
panes 21, 22 are bonded with the elastic adhesive 26 and sewn up by the 
sewing yam 24 to each other. The sewing yarn 24 comprises a thin yam 
5 24A and a thick yam 24B. The yarn 24Ais positioned close to an inner 
chamber 28 of the airbag 20 as compared to the yarn 24B. Therefore, 
during the inflation of the airbag 20, the thin yarn 24Ais broken in the same 
manner as the case of Fig. 2, thereby partially absorbing the energy applied 
to the connection of the panels 21, 22 in the stripping direction. As a result 
10 of this, the impact in the stripping direction apphed to the seam made by the 
sewing yam 24B is reduced. 

Though the two sewing yams 24A, 24B having different thickness 
are used in the embodiment of Figs. 5-7, only one stitching line may be 
provided. 

15 As mentioned above, the present invention provides an airbag which 

can securely prevent the gas leakage from the connection between the panels 



and has excellent productivity. 

09/318(251 fil^on May 25, 1999 and Serial No. 342,171 filed on June 29, 
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